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The main objective of this investigation was t© 
study the effects of d-amphetamine (primarily a central: 
stimulant) and phenoharbitone (primarily a central 
depressant) on the visual and kinesthetic figural 
after-effect scores of groups of people varying on the 
neuroticism and extraversion dimensions of personality. 
The hypotheses wer« : 
1. Extraverts will have larger figural after-effects 
(both visual and kinesthetic) than introverts| in relation 
to neiiroticism no specific hypothesis is proposed and the 
ob;Jective is purely exploratory in nature, 
2, The interaction of persenality and drug treatments 
as envisaged by the Eysenckian theory and supported by a 
recent study (Gupta & Eaur,l978) will be significant, 
suggesting thereby that the size of both visual and 
kinesthetic figural after-effect unler the influence of 
-t 2 I-
d-amphfitamiBe, primarily a etntral stimalant, will, 
decrease f®r the extraverted greup of sub;jeets bmt MitX 
either laereate &r remalii unchanged for the Intr^^t^M 
group I for phenobarbitone which la primarily a central 
depressant the reverse la expected - an increase ior t ^ 
introverted group of subtests and a decrease or no change 
for the extraverted group, for a peseible interaotlen 
of neurotioism with drug treatments no speelfic hypethesis 
is proposed and the objective is purely exploratory in 
nature. Similarly no specific hypothesis is proposed 
for a possible three-way interaction among extraversion, 
neuroticism and drug treatments, 
(Ehirty-two male right handed students between 
20-50 years acted as subjects. They were selected out 
of a sample of 600 pos'^graduate students of Punjab 
University, Chandigarh, on the basis of their neuroticism 
and extraversion scores according to a pre@ed\2re adopted 
for 'zone analysis' (Eysenck,1967a). The subjects were 
classified into four groups, each consisting of 8 subjects 
who were repeatedly tested under the influence ef each 
of the three treatments (d-amphetamine, 10 mg» 
phenobarbitone, 100 mgi placebo) administered randomly 
at an interval of 8-10 days. Each subject provided data 
for both visual and kinesthetic figural after-effects. 
•»r i«b l« while the pe r sena l i ty was a xio».^3?epeatifl iMt. 
Ihe deuMe b l l n i |>^tedu3?e wae untd §$w ^M ^• 
The equipmeiat fer b®th Tlsual and k ine» the t le f i^tptH 
a f t e r - e f f ec t s was devised by l a t e Professor S . 5 . S i s ^ 
(Professor Singh jus t p r io r t o h i s death in June,t979 
was working as Head of the Department of Psychology, 
Meerut Univers i ty , Meerut). 
The design for the measurement of f igura l a f t e r -
e f fec t s involved the establishment of two points of 
subject ive equa l i ty ; a preinduction PSE which served as a 
control measure, and a post induction PSE af te r an 
inspect ion period of 60 seconds (each PSE was based upon 
four judgements). The difference between the two PSBs 
(pre induct ion PSE minus pAstinduction PSE) was the 
measure of f igura l a f t e r - e f f ec t . This measure gives a 
very high pos i t ive cor re la t ion (Gupta & Jee t , l979) with 
two other measures, namely the inf lexion r a t i o (&upta,1973» 
1976J Gupta & Kaur,1978) and the res idua l change score 
(Weintraub & Herzog,1973). 
The data were analysed by two-and three way ana lys i s 
of variance with repeated measures ©n one of the va r i ab l e s 
namely drug t reatments , and the Hewman Ke\ils t e s t (Keppel, 
1973). 
Ike mipv tmmm Usomm^ u m^^i^^^m^mmsM^ 
80 uaeler »-
Visual f igi i ral AftT-Effectn r 
1) Extra ver t 8 have l a rge r v i sua l WiM tka® t i i^ i r 
caunterpar ta , the i n t r o v e r t s , 
i i ) Neuroticism i s unrelated to v i sua l fAE i,es»t 
the re are no di f ferenois between the mean scores of 
l a b i l e (N*) and s table (N-) groups of subjec ts . 
i i i ) Groupe of subjects varying in tenos of dr ive 
(according to Eysenckian theoryj %senck, 1967b) do not 
s ign i f i can t ly d i f f e r with one another i n v i sua l fAS, 
iv ) In general d-amphetamine and phenobarbitone, 
as compared to placebo, increase the s ize of v i sua l 
FAS although the increase ia more pronounced and 
s t a t i s t i c a l l y s igni f icant enly for the l a t t e r drug, 
v) Phenobarbitone s i gn i f i c an t l y increases the 
PAE scores of a l l personal i ty groups except those with 
moderate l eve l s of i n i t i a l dr ive ( i n terms of Eysenelcian 
theory) i . e . , N*E* and N-E-. Similarly d-ampbetaffline 
also tends to increase the fAE scores ef a l l per«0E6ll ty 
groups but such increases a re n e n s i g n i i ^ a a t ^ 
• t f I'" 
vl) Tk^ iutexaet 19218 o£ personality aad c t r^ 
trea-tmeats do Bot oeeur in ylsual fill. 
Klnestfaetle gigxiral Afliar-Sffeot » 
v i i ) Personality i s not a significant variable for 
kinesthetic FAE. 
v i i i ) Phenobarbitone in an overall way increases the 
extent of kinesthetic FAE but the subsequent analysis 
shows that the increase i s s t a t i s t i c a l l y significant 
for the labi le (H*), and extraverted (E*) groups of 
subjects only. 
ix) The interactions of personality and drug 
treatments do not occur in kinesthetic PAE. 
nmmm9m 
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C H A P T E R - I 
INTRODUCTION AFD 
REVIEW OP LITERATURE 
In order to understand the exact nature of 
figural after-effects, Eysenck (1967a) in his review 
emphasizes the need of examining the phenomenon as a 
fiHiction of many parameters such as personality, 
drugs, length of the inspection period etc. So far 
not many studies are available where such type of 
relationships have been investigated. Moreover, as 
is reported in the pages to follow the results of 
most of them do not present a consistent and clearcut 
picture. The present study explores the relationship, 
if any exists, between figural after-effects (both 
visual and kinesthetic) and personality and drugs. 
Basic Mechanism of Figural After-Effects : 
Kohler and his associates ( Kohler, 1940; Kohler 
& Wallach, 1944; Kohler & Dinnerstein, 1947; Luchins & 
Luchins, 1955) suggest that the figural after-effects 
are probably the observable results of a hypothetical 
process of satiation or inhibition which accompanies 
and follows the passage of neural-current consequent 
upon stimulation, Hull (1945) also points out : 
"All responses leave behind in the physical 
structure involved in the evocation, a state 
or substance which acts directly to inhibit 
the evocation of the activity in question**. 
This implies that the constant stimulation of 
parts of certain sensory siorfaces, such as the retina, 
probably sets up a state of inhibition in the 
corresponding areas in the cortex which have meastirable 
effects on the perception of the stimuli later 
presented to the same region, 
Kohler and Wallach (I944) maintain that the 
speed of currents builds up resistance to their own 
passage through the cortex i.e. the inspection of the 
figure modifies the apparent size, tilt and location 
of contours later viewed in the same part of the 
visual field. He postulates that the localized 
resistance to current flow develops in the visual 
projection area (of the cortex) during inspection in 
a manner such that input from the subsequently presented 
test figure is displaced into nonsatiated regions. 
Hence Kohler and Wallach assume that every visual 
figure is associated with currents in the visual 
sector of the nervous system. These currents are the 
result of a difference in density and brightness 
between the figure and ground. Considering the visual 
sector as analogous to a volume conductor, the authors 
maintain that the figure currents polarize all the 
surfaces through which they pass, This polarization 
and certain other after-effects in the affected cells 
have "been named by them as electrotonous. It is a 
common observation that this condition of electrotonous 
persists for some time after polarizing currents have 
ceased to flow. 
Satiation has its main effect a localized 
inhibition i.e, the electrical currents are presumed 
to follow paths of least resistance. The flow of 
current through tissues polarizes its membrane and 
increases resistance to further passage of currents, 
i.e. acts as an inhibitory agent and thus forces the 
currents to detour into neighbouring regions. This 
process results in a gradient of increased resistance. 
Satiation thus displaces the test object from the 
affected region i,e,, the inspection of a figure with 
a well defined border causes a later fixated figure 
phenomenally displaced away from the boundary of the 
first figure. This satiation effect persists after 
the first figure has been removed and can be measured 
by obseirving distortions in the subsequent figure. 
Hence satiation is the electrotonic effect of the 
figtire currents on the cortical section. And the 
figural after-effects, thus denote alterations which 
test objects may show when their figure currents 
pass through a satiated region. 
Thus according to Kohler and his associates 
( Kohler, 1940; Kohler & Wallach, 1944; Kohler & 
Dinnerstein, 1947; Luchins & Luchins, 1955) the 
underlying mechanism of figural after-effects is 
satiation, a condition of the mediating neurons akin 
to a localized fatigue effect in the sensory 
projection areas. One of the hasic assumptions of 
this theory is that a stimulus figure is isomorphically 
projected on the cortex, producing coincident with 
its contours, a state or condition of increased 
resistance to subsequent stimuli in the same area. 
This anelectrotonous lowers the polarizability of 
the affected membrane and any subsequent figure 
current in the same area is deflected away from the 
satiated region and into an area of lesser resistance 
or higher response potential. The resulting perceptual 
changes are referred to as figural after-effects. 
Klein and Krech (1952), Wertheimer and Wertheimer 
(1954), Eysenck (1955) and others also suggest that 
the hypothetical neural operations are equivalent to 
5 
the process of cortical satiation. Gibson (1935), 
Kohler (1940), Kohler and Wallach (1944), and 
luchins and Luchins (1953) also hold a similar 
opinion and suggest that the stimulation of certain 
parts of sensory surfaces such as those of retina 
generates a state of inhibition in the corresponding 
areas of the cortex and that the measures of figoral 
after-effects thus provide an index of cortical 
inhibition. 
In recent years Ganz (19^4, 19^6) has 
presented a series of findings and proposed a 
quantitative theory for visual fig-ural after-effects. 
The theory calls for two separate mechanisms, one 
explains the displacement of contours and the other 
deals with filling in of the temporal gaps between 
the removal of the I-figure and the presentation 
of the T-figure. The former is observed in a 
hypothesized neural lateral inhibition process 
which accounts for optical illusions, simultaneous 
contrast etc. The latter is dependent on the 
development of after-image from the inspection 
figure which then continues to function. The theory, 
however, has not yet been fully established and has 
been criticized on many grounds ( Stadler, 1972), 
Most of the work in this area has been on 
figural after-effects affecting contoixrs. In this 
work an inspection figure ig fixated for a fairly 
leng"thy period of time; this is then withdrawn and 
two test figures are substituted. One of these test 
figures falls within the same area as the inspection 
figure while the other is well removed from this area. 
Differences in size between the two figures which are 
objectively equal are usually observed and are 
supposed to be a consequence of satiation set up by 
the inspection figure ( McEwen, 1958). Other effects 
also may be observed and made the basis of measurement. 
Thus when a bright inspection figure is fixated for any 
length of time and is then withdrawn, then a test fig-ure 
exhibited in the same region should look rather darker, 
as a consequence of satiation, than an equally bright 
test figure exhibited elsewhere. 
Specifically with reference to kinesthetic 
figural after-effects Kohler and Dinnerstein (1947) 
maintain that if a person holds the inspection object 
between thumb and index finger for a few seconds or 
minutes and subsequently attempts to estimate the 
width of the test objects he will in general 
underestimate the width of the test objects that are 
narrower than inspection objects and overestimate 
the width of test objects that are wider than the 
inspection objects. They farther suggest that 
figural after-effect will not occur or may occur 
in little amoxint when test and inspection objects 
are of equal width. 
•Personality and Figural After-Effects : 
Klein and Krech (1952), Wertheimer and Wertheimer 
(1954), and Eysenck (1955) while describing the neural 
processes in terms of which people differ, have used 
the terms such as cortical conductivity, metabolic 
efficiency and reactive inhibition. The basis of 
their propositions was a proposal that non-adaptive 
features of behaviour such as rigidity, perseveration, 
and concreteness of thought are causally dependent on 
the way the central nervous system responds to 
impinging stimulation and recovers from the effects 
of preceding stimulation. Each theorist suggested, 
however, that the hypothetical neviral operations to 
which he made reference were equivalent to the process 
of cortical satiation outlined by Kohler and Wallach 
(194-4). On these grovmds it was argued that each 
theory could be tested by establishing whether 
8 
individual differences in the cognitive behavioiur 
with v;hich the theory was concerned corre la ted with 
individual differences in the onset, magnitude, and 
decay of f igura l a f t e r - e f f ec t . 
The ear ly s tudies of individual differences in 
f igural a f te r -e f fec t were in par t directed toward 
es tabl i sh ing whether measurement of a f t e r -e f fec t s had 
value in c l i n i c a l d iagnosis . An addi t ional j u s t i f i c a t i o n 
offered for the experiments, however, was t ha t they 
enabled t e s t s to he made of deductions derived from 
theor ies r e l a t i n g persona l i ty and cognit ive disorders 
to neural functioning. 
In 1952 Klein and Krech reported tha t bra in- injured 
people are more suscept ible to f igura l a f t e r - e f f ec t s 
than are con t ro l s , A se r i e s of experiments published 
soon afterwards indicated tha t groups of subjects 
c lass i f i ed in terms of psychia t r ic conditionCWertheimer, 
1954), metabolic eff iciency (Wertheimer & Wertheimer, 
1954; Wertheimer,1955)» in t rovers ion - extraversion 
(Eysenck, I955)t and mental r e ta rda t ion ( Spitz & 
Blackman, 1959; Spitz & Lipman, I961) can be 
d i f ferent ia ted from normal control groups through 
measures of v i sua l a f t e r -e f fec t and k ines the t i c 
9 
after-effect. None of these findings were consistently 
replicated in later studies. T.he Table I summarizes 
the main results of some of the many experiments that 
have examined individual differences in figural 
after-effects. 
With a view to explore individual differences 
in figural after-effects, in recent years, the work 
has been done primarily within the framework of 
Eysenckian theory of personality. The concept of 
reactive inhibition ( a localized fatigue effect in 
the sensory projection areas) is one of the corner 
stones of Eysenck's (1955) theory of personality. 
Eysenck thereby asserts that there is a great 
similarity between the concepts of reactive inhibition 
(as defined by Hull, 1943). Eysenck (1903) also 
considers satiation as analogus to the perceptual 
aspect of inhibition. Thus through the theory of 
satiation, the concept of reactive inhibition is 
applicable to the perceptual phenomena. And 
inhibition in its broadest meaning has been referred 
by him to a process within the central nervous 
system that interferes with the ongoing perceptual, 
cognitive and motor activities of the organism. 
TABLE I 10 
SUMMAEY OP RESULTS OP SEVERAL STUDIES OP IHDIVIDUAL 
DIPPEREWCES IN PIGUEAL APTER-EPPECT 
Experimenter (s) Main finding 
Klein & Krech (1952) 
Jaffe (1954) 
Larger KAE with brain-injured 
No difference in VAE between 
brain-injured and controls 
Wertheimer, Lipton, Herring, Smaller KAE with brain-
Greeniiouse,& Means( 1965) injured 
Wertheimer & Jackson 
(1957) 
Bay, Barns, Singer, 
Holmes, & Letcher 
(1967) 
Spitz & Lipman (I96I) 
Pollack (i960) 
Thurner & Seyfried (I962) 
Eysenck (1955) 
McEwen & Rodger (I96O) 
Smaller KAE and VAE with 
schizophrenics. 
No difference in KAE or VAE 
between schizophrenics and 
controls, or between mental 
retardates and controls. Larger 
VAE with children than young 
adults 
Smaller KAE with mental 
retardates 
Larger VAE with young adults 
than children 
No age trend with VAE 
KAE larger for extraverts than 
introverts 
No correlation between 
introversion-extraversion and 
either KAE or VAE 
Note: KAE=kinesthetic after-effect; VAE=visual after-effect . 
* Results relat ive to controls. 
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Eysenck (1955) states : 
** Individuals in whom reactive inhibition is 
£,enerated quickly, in whom strong reactive 
inhibitions are generated and in whom 
reactive inhibition is dissipated slowly are 
thereby predisposed to develop extraverted 
patterns of behaviour ; conversly, 
individuals in whom weak reactive inhibitions 
are generated and in whom reactive inhibition 
is dissipated quickly, are thereby predisposed 
to develop introverted patterns of behavioior 
" CP.96). 
This view was also held by Pavlov (1927) who 
asserts that satiation and inhibition are more pronounced 
in extraverts than introverts. 
Thus Eysenck's (1947, 1952, 1957, 1967a) theory 
of personality suggests that satiation is built up more 
strongly and quickly and persists longer in extraverts 
than introverts. It is implied, therefore, that if 
figural after-effects occur due to satiation then 
under equal conditions of stimulation the figural 
after-effects should develop quicker, appear more 
strongly and persist longer in extraverts than 
introvefts (Eysenck 1955, 1956, I960, 1967a; Eysenck 
& Easterbrook I960a, I960b). This hypothesis has 
proved difficult to test beca\ise of difficulties 
encountered in ensuring equal stimulation. Experiments 
1 
of this kind require visual fixation for several 
minutes, and the structures involved in maintaining 
fixation are also subject to inhibition. As this 
inhibition is again supposed to be greater in extraverts, 
these would tend to be poorer at fixating than 
introverts and would consequently receive less 
stimulation during equal periods of time, thus leading 
to the prediction that because of the lower degree of 
stimulation thus received, extraverts would show weaker 
figural after-effects. It is also possible that 
extraverts would receive less stimulation because 
satiation would soon block the perceptual pathways, 
thus reducing the amount of stimulation received by 
them as compared with introverts. 
Fortunately these contradictory predictions 
can be reconciled by realizing that the satiation 
which gives rise to figural after-effects sets in 
rather quickly, possibly within a matter of milliseconds, 
while reactive inhibition sets in rather slowly, 
possibly in a matter of minutes. This prediction 
would seem to follow that when inspection periods are 
short, extraverts would be expected to show larger 
figural after-effects. When inspection periods are 
13 
long, introverts would "be expected to show larger 
figural after-effects. With intermediate periods 
no great difference would be expected — short in 
this connection means 50 seconds or less; long means 
3 to 4 minutes (Eysenck & Easterbrook, I960o^. 
The studies in the sphere of kinesthetic 
figural after-effects, which support Eysenck's theory 
are : 
The first study was conducted by Eysenck (1956) 
on hysterics ( as a prototype of extraverted 
personality type ) and dysthymics (as a prototype of 
introverted personality type). The study supported 
the following conclusions ; 
(i) hysterics developed satiation and figural 
after-effects more quickly than did dysthymics; 
(ii) hysterics developed stronger satiation and 
figural after-effects than did dysthymics; 
(iii) hysterics developed more persistent satiation 
and figural after-effects than did dysthymics. 
Meier (I961) also found larger kinesthetic 
figural after-effects in persons in whom reactive 
inhibition was generated rapidly and dissipated slowly 
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(extraverts) than in whom reactive inhibition was 
generated slowly and dissipated rapidly (introverts). 
In recent studies, too, a positive relationship 
between extraversion and kinesthetic figural 
after-effect has been discovered ( Gupta, 1974; Gupta 
& Kaur, 1978). 
Petrie (I967) worked with another dimension 
of personality known as augmenters - reducers. 
According to the author the augmenters show a general 
tendency to increase the subjective size of the 
stimulus while the reducers decrease it. On the basis 
of a study conducted on kinesthetic figural after-effects 
she points out : 
"At the end of the period of rubbing the 
wooden measuring block is perceived by 
the extreme augmenter as about double 
in size, by the extreme reducer as 
about halved ~ a fourfold difference 
between the two" 
(Eysenck,1967a; P.138) 
Silverman (I967) also worked with augmenters 
- reducers dimension and found similar results. 
Eysenck (1967a), however, considers reducers as 
extraverted persons and augmenters as introverted 
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people. Thus the results of Petrie (196?) and 
Silverman (I967) are in agreement with the Eysenckian 
assumption. 
The following studies on kinesthetic figural 
after-effects, however, do not support Eysenck's 
theory : 
Nichols CI956) did not find significant 
correlation "between extraversion and amount of 
kinesthetic figural after-effects. Rechtschaffen 
(1958) tried to verify Eysenck's assumptions about 
the relationship between visual figural after-effects 
and extraversion but found both of them unrelated, 
Reohtschaffen and Bookbinder (1950) replicated the 
study using a kinesthetic after-effect measure and 
again foimd negative results. Spitz and Lipman (1950) 
also failed to find a significant correlation between 
extraversion and measures of figural after-effects in 
kinesthetic as well as visual sensations. Broadbent 
(,1951), Norcross, Lipman & Spitz (1951), Howarth (1953) 
and Byth (1972), too, could not find any significant 
relationship between extraversion scores .^ nd the 
extent of figural after-effect. 
The above review of the studies suggests that 
the position regarding relationship between extraversion 
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and f iga ra l a f te r -e f fec t i s not cons i s t en t . Most of 
the s tudies have shown negative r e s u l t s . I t i s , 
t he re fo re , e s sen t i a l tha t the phenomenon be reexplored 
a f t e r imposing necessary con t ro l s . 
Personal i ty , Drugs and Figural After-Effects : 
In the f ie ld of f i ga ra l a f t e r - e f f ec t s and 
drugs the l i t e r a t u r e i s not extensive. Wertheimer 
and associa tes ( Wertheimer, 1954, 1955; Wertheimer 
& Wertheimer, 1954; Wertheimer, Levine & Wertheimer, 
1955) in a se r i e s of inves t iga t ions have approached 
the study of individual differences in f iga ra l 
a f te r -e f fec t by the use of an electro-chemical concept 
which a s se r t s tha t differences in effects represent 
differences in the modif iabi l i ty of c o r t i c a l conduct ivi ty 
which in turn i s re la ted to metabolic ef f ic iency, 
Wertheimer has supported h is explanatory theory both 
by the use of metabolic drugs and by the use of a 
c r i t e r i o n group of schizophrenics exemplifying small 
f iga ra l a f t e r -e f fec t s and low metabolic r a t e . Wertheimer's 
theory has pointed out tha t the magnitude of f igura l 
a f t e r -e f fec t i s proport ional to the pereptual 
modif iabi l i ty of the sub jec t s ; the metabolical ly 
e f f i c ien t individuals are more modifiable on such 
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perceptual measures and therefore likely to exhibit 
larger after-effects than the less metaholically 
efficient. Wertheimer also hypothesizes that 
pharmacologically, both metabolic increasers (stimulant 
drugs) and decreasers (depressant drugs) will reduce 
the magnitude and size of figural after-effect. 
Eysenck's approach to the effect of drugs differs 
from that of Wertheimer. Eysenck (1955), as do 
Kohler and Wallach (I944), believes that figural 
after-effect occurs as a result of satiation. He 
has equated satiation with reactive inhibition, as 
used by Pavlov and Hull, and has assumed that the 
magnitude of figural after-effect is proportional to 
the amoxmt of satiation produced. His theory of 
extraversion (Eysenck, 1955) which is based on the 
excitatory - inhibitory processes, predicts larger 
figural after-effect in extraverts than in introverts 
imder conditions of equal stimulation. The drug 
postulate of his theory runs as follows : 
"The depressant drugs increase cortical 
inhibition, decrease cortical excitation 
and thereby produce extraverted behaviour 
patterns; stimulant drugs decrease cortical 
inhibition, increase cortical excitation and 
thereby produce introverted behaviour patterns? 
(Eysenck, I96O; P.105). 
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In its application to figiaral after-effects the drug 
postulate is quite clear. Clearly, therefore, 
stimulant and depressant drugs should decrease and 
increase the magnitude and persistence of figural 
after-effects. 
By coalescing the two, the theory of extraversion 
and the influence of drugs, Eysenck (I96O, 1963,1967a) 
has proposed that the susceptibility to the action of 
drugs is determined by an individual's temperamental 
characteristics. It was probably McDougall (1929) 
who for the first time predicted such relationship. 
According to him : 
" the markedly extraverted personality 
is very much susceptible to the influence of 
alcohol The introvert on the other hand 
is much more resistent to alcohol " 
C P.301) 
Thus introverts being in a comparatively high 
.state of cortical arousal (Gray, I964, I967, 1970; 
Claridge, 1967; Eysenck, 1967a; Davies & Tune, I97O; 
Passingham, 1970; Nebylitsyn & Gray, 1972), would 
probably require less quantity of a stimulant drug 
than extraverts to reach a specific state of excitation 
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but would probably require more quantity of a 
depressant drug to reach a specified state of 
inhibition. 
The work done by Eysenck and his associates 
(Eysenck, 1963, I966, 1967a) siiggests that extraversion 
and other personality variables interact with drugs 
and this interactional aspect leads to masking of 
the drug effect by an increase in error variance if 
such personality variables are not controlled. 
Wertheimer, Levine and Wertheimer (1955) have 
investigated the effects of some metabolic increasers 
(50 mg ephedrine sulphate, 22 mg strychnine sulphate, 
and 100 mg nicotinic acid) and decreasers (100 mg 
pethidine hydrochloride, 200 mg quinalbarbitone, and 
60 cc of whisky ) on perceptual measures, one of which 
was kinesthetic figural after-effect, but the decrease 
was significant for only the metabolic decreasers. 
Although consistent with their own theory, this finding 
contradicts the Eysenckian (1955) model which predicts 
an increase in figxiral after-effect under the influence 
of metabolic decreasers. In an other experiment Poser, 
Knight and Lehmann (1958) reported that a 15 mg dose of 
d-amphetamine sulphate significantly decreased the 
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extent of k ines the t ic fig\aral a f t e r - e f f e c t , a finding 
consis tent with the theor ies of hoth Wertheimer and 
Eysenck. Poser et a l . also invest igated the effects 
of a 265 fflg dose of sodium amyloharbitone on k ines the t i c 
f igura l a f t e r -e f fec t and found no s ign i f ican t drug 
effec t , although six out of t h e i r t en subjects showed 
decreases in the f igura l a f t e r - e f f ec t , a finding tha t 
supports the r e s i a t s of Wertheimer e t a l . (1955). 
Eysenck and Easterbrook (1960b) l a t e r reported that 
the ef fec ts of 5 nig of d-amphetamine sulphate, 90 mg 
of sodium amylobarbitone, and 100 mg of meprobamate on 
k ines the t i c f igura l a f t e r -e f fec t agreed with Eysenck*s 
theory, but the r e s u l t s were accepted a t a r a the r low 
leve l of s t a t i s t i c a l s igni f icance . Costel lo (1962) has 
also reported r e s u l t s inconsis tent with Eysenck's theory 
and has demonstrated tha t an 800 mg dose of meprobamate 
reduced the s ize of k ines the t i c f igura l a f t e r - e f f e c t , 
r e s u l t s were, however, s ign i f icant for the descending 
t r i a l s only. Spilker and Callaway (I969) on the other 
hand have reported r e s u l t s which are in l i n e with 
Eysenck's theory. They found tha t the depressant drug 
phenylephrine enhanced the magnitude of k ines the t i c 
f igura l a f t e r - e f f e c t s . 
In more recent experiments designed to t e s t 
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Eysenck's theory, Gupta (1974) conducted a study of 
the effects of 10 mg of d-amphetamine sulphate and 
100 mg of phenobarhitone on k ines the t i c figtiral a f t e r -
e f fec t . Compaifed with placebo, d-amphetamine reduced 
and phenobarhitone enhanced the magnitude of f igura l 
a f t e r - e f f ec t . No s igni f icant i n t e r ac t i on between 
extraversion and drug treatments was foimd, althoxigh 
in terms of Eysenckian theory the p o s s i b i l i t y of such 
a r e l a t ionsh ip could not be ruled out . The fa i lu re 
to discover a s igni f icant i n t e r ac t i on might have been 
due to the lack of optimum condi t ions , since only a 
single dose of each drug was used. Janke and Debus 
(1968) have emphasized the need and importance of 
dose-response data in drug research . To date only one 
study has been avai lable in which di f ferent dose l eve l s 
of a drug were used. Gupta and Kaur (1978) invest igated 
the ef fec ts of three doses of d-amphetamine ( 7 . 5 mg, 
10.0 mg, 12.5 mg) on k ines the t i c f igura l a f t e r - e f f e c t . 
The study demonstrated tha t under the influence of the 
drug the s ize of f igura l a f t e r - e f fec t was reduced in 
the extraverted group of subjects and enhanced in the 
introverted group. 
To certain extent whether a particular dose level 
of the drug would be effective or not depends partly on 
the motivation of the subject and partly on the 
familarity of environment. Por example barbiturates 
(primarily CNS depressants) generally depress most 
forms of activity in most people and animals in most 
situations; but in some circumstances e.g., when 
motivation is exceptionally high C Hill, Belleville 
& Wikler, 1957), or if environments are novel 
(Steinberg, Rushton & Tinson, I96I; Eushton, 
Steinberg & Tinson, 1965), doses which normally 
depress activity can do the opposite and behave like 
stimulants and in very small doses the effects of 
barbiturates seem actually to be predominantly 
stimulant (Kinnard & Carr, 1957; Irwin, I96O). 
Thus the above review clearly shows that the 
studies on personality and drug correlates of figural 
after-effects present neither a consistent nor a 
generally acceptable point of view. 
Formulation of the Problem : 
In view of the above, for evaluating the problem 
further the present study was planned to investigate 
the effects of centrally stimulating ( 10 mg of 
d-amphetamine) and depressing (100 mg of phenobarbitone) 
drugs on the visual and kinesthetic figural after-effect 
do 
scores of groups of subjects having more or less 
homogeneous scores on the extraversion and neuroticism 
dimensions of personality. This was with a view to 
discover the interaction of personality and drug 
treatments, if any exists, by providing optimum 
conditions, 
Eysenck (1967a, 1967h) suggests that the 
neuroticism dimension of personality probably does not 
exert its influence in normal subjects under i^ nstressed 
conditions. Although the present experimental 
situation is entirely non-anxiety provoking yet to 
avoid the possibility of an interaction, if any exists, 
between extraversion and neuroticism, the subjects were 
selected on the basis of their scores on both these 
dimensions according to a procedure adopted for 
'zone analysis' (Eysenck, 1967a). 
The Problem : 
A study of visual and kinesthetic figural 
after-effect in relation to certain drugs and other 
variables. 
( The 'other variables' have been delimited 
to the personality variables of extraversion 
and neuroticism only). 
k^ 
Hypotheses j 
The study aims to explore the following 
hypotheses : 
1, Extraverts will have larger figiiral after-effects 
(both visual and kinesthetic) than introverts; in 
relation to neuroticism no specific hypothesis is 
proposed and the objective is purely exploratory in 
nature. 
2. The interaction of personality and drug 
treatments as envisaged by the Eysenckian theory and 
supported by a recent study ( Gupta & Kaur, 1978), 
will be significant, suggesting thereby that the size 
of both visual and kinesthetic figxiral after-effect 
under the influence of d-amphetamine, primarily a 
central stimulant, will decrease for the extraverted 
group of subjects but will either increase or remain 
unchanged for the introverted group; for phenobarbitone 
which is primarily a central depressant the reverse is 
expected — an increase for the introverted group of 
subjects and a decrease or no change for the 
extraverted group. For a possible interaction of 
neuroticism with drug treatments no specific hypothesis 
is proposed and the objective is purely exploratory 
in nature. Similarly no specific hypothesis is 
proposed for a possible three-way interaction 
among extraversion, neuroticism and drug treatments. 
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C H A P T E R - I I 
MATERIALS AKD METHODS 
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The effects of 10 mg of d-amphetamine and 100 mg 
of phenobarbitone were investigated in four groups of 
subjects varying on the neuroticism (N) and extraversion 
(E) dimensions of personality. Similar doses used in 
some recent studies ( Gupta, 1970, 1973, 1974, 1977; 
Gupta & Kaur, 1978) produced significant effects on 
performance. Calcium tablets were used as placebos. 
The objective was to discover whether interactions 
occurred betv/een the personality and drug treatment 
variables. 
Subjects J 
The subjects were right handed male postgraduate 
students who ranged in age from 20-30 years. They 
were selected on the basis of preliminary testing with 
the Hindi version C Das, I96I) of the MPI (Eysenck, 
1959), The. MPI was initially administered to 600 
students, 32 of whom were selected for this study. On 
the basis of their N and E scores, the subjects were 
divided into four groups : 
Group 
N + E-
N - E-
N • E + 
N - E • 
Scores 
24 + 19 -
15 - 19 -
24 + 35 • 
15 - 35 • 
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The mean N and E scores and the standard deviations 
for 600 students were I9.6 + 4,5 and 26.8 *_ 7,9 
respectively. The criterion for cutting scores was 
1,00 SD above and below the mean. Each group consisted 
of 8 subjects who were tested under the influence of 
each of the three treatments administered randomly 
at an interval of 8-10 days. Each subject provided 
data for both visual and kinesthetic figural after-
effects; half of the subjects, selected randomly, for 
each of the treatment were first tested for the visual 
after-effect and then for the kinesthetic after-effect, 
the order was reversed for the remaining half. 
Apparatus : 
1. Visual Figural After-Effects : The inspect ion 
figure was a r ing of l i g h t 40 mm in inner diameter and 
45 mm in outer diameter. The f ixa t ion mark, a small 
red dot of l i g h t , was 10 cm to the r i gh t of the center 
of the I f igure as viewed by the subjec t . The t e s t 
figures were two discs of l i g h t varied in s ize by 
means of i r i s diaphragms. The f igures were l i t by a 
lamp concealed behind the screen. The f ixa t ion point 
was between the two d i s c s , 10 cm from the center of 
each. The standard T figure was on the sub jec t ' s l e f t 
and remained constant a t 20 mm diameter. The neu t ra l 
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T figirre was varied by the experiment or and its 
size could be measured from the scale at the back 
of the screen on which the diaphragm was mounted. 
The neutral T figure was objectively equal to the 
standard when the scale reading was 8.5 cm, lower 
readings indicated smaller figure (circle) sizes and 
vice-versa. Screen was placed 100 cm from the 
subject's eyes. 
2, Kinesthetic gigural After-Effect : The apparatus 
consisted of three figures - a comparison figure, an 
inspection figure (2,5 inches in width), and a test 
figure (1.5 inches in width). Both inspection and 
test figures were 11.5 inches in length and were made 
of aluminium but were otherwise the same as those used 
by Klein and Krech (1952), ISysencic (1955), Jaffe (1956), 
Eysenck and Easterbrook (1960b), and McEwen and Rodger 
(i960). A comparison scale adjustable in units of 
0.05 inches and fitted onto the comparison figure was 
used for measuring the after-effect (Satinder, I966; 
Gupta,1974). 
Drugs ; 
1. d-Amphetamine : d-Amphetamine, also known as 
dexedrine or dextroamphetamine, is a relatively 
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new stimulant dru^ and belongs to the amphetamine 
group. According to the Pharmaceutical Society of 
Great Britain (I968 ) :-
" d-Amphetamine is one of the most potent 
sympathomimetic amines with respect to 
stimulation of the central nervous system. 
It is an effective agent for stimulating 
the higher cortical centres, hypothalamus, 
medulla and brain stem. Its principal 
actions are stimulation of the cerebral 
cortex and the respiratory and vasomotor 
centres'". 
Dose : The recommended dose according to Goodman 
and Gilman (1975) is 5 to 20 mg. 
Latency Period : The effects of d-*niphetamine 
begin to appear within one hour of the oral administration 
of the drug ( Goodman & Gilman,1975). 
2. Pheno barbit one : Phenobarbitone is a member of the 
group of drugs known as the barbiturates. According to 
Goodman and Gilman (1965)--
** Phenobarbitone is one of the long acting 
barbiturates. It is a potent depressant of 
the central nervous system. The higher 
centres controlling consciousness and mental 
activity are most sensitive to this drug, its 
advantage lies in the relative freedom from 
side effects and cumxilative toxicity, when 
used correctly ". 
so 
Dose : The Pharmaceutical Society of Great 
Britain (I968) suggests that the sedative dose of 
the drxig ranges from 30 to 100 mg. 
Iiatency Period t Phenobarbitone must be 
administered about an hour before the effect is required 
(Goodman & Gilman, 1975). 
Experimental Design : 
The following experimental design was used for 
determining both visual and kinesthetic figural 
after-effect : 
First a basal or preinspection point of 
subjective equality (PSE) was established which served 
as a control measure. After an inspection period of 
60 seconds another PSE was established. The PSEs 
were based upon four judgements ( Klein & Krech,1952; 
Christman, 1954; Wertheimer, 1954; Eysenck, 1955; 
Satinder, I966; Gupta, 1974; Gupta & Kaur, 1978; 
Gupta & Jeet, 1979)» each judgement was followed by 
a two minute rest period. Hammer (1949) observed 
that the effect in visual figural after-effect 
approached zero approximately at 90 seconds and that 
extra 30 seconds were needed to ensure that any 
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persisting effect had been warded off. To make it 
comparalDie the same procedure was adopted for the 
kinesthetic modality. 
To counterhalance the series effect two 
judgements each in ascending and descending order, 
were taken (Christman, 1954; Gardner, I96I). Farther, 
half of the subjects were tested under the condition 
in which the judgements started from the ascending 
series i.e., the four judgements had the order of 
ADDA, and half of the subjects under the condition 
in which judgements started from the descending series 
i.e., the four judgements had the order of DAAD. The 
order, ascending or descending, of both pre-and 
postinspection judgements was similar. The four 
resulting measures of pre-and postinspection 
•judgements were separately averaged for each subject 
to obtain reliable measures. The averaged values thus 
obtained were named as preinspection and postinspection 
PSE. 
Investigators have used various measures for 
the after-effect score; (1) difference measure involving 
the difference between the means of pre-and postinduction 
judgements ( Piatt, Holzman & Larson, I97I» Weintraub, 
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Green & Herzog, 1973; Gupta, 1974; Gupta & Nagpal, 
1978; Eagpal & Gupta,1979), (2) inflexion ratio 
obtained by dividing the difference measure with 
the preinduction or pretreatment score (Gupta,1973» 
1976; Gupta & Kaur, 1978), (3) the regression 
(Piatt, Holzman & Larson, 1971) or residual change 
(Weintraub, Green & Herzog, 1973; Weintraub & Herzog, 
1973) score, i.e., the difference between the 
observed (postinduction) and the predicted score, 
derived with the help of regression equation based 
upon the functional relationship operating between 
pre-and postinduction scores. The simple difference 
measure gives a very high positive correlation, 
ranging between ,943 to ,992, with the other two 
measures, suggesting thereby that the three measures 
have much in common and that they do not differ 
markedly from one another (Gupta & Jeet, 1979). 
Hence the after-effect measure used in this study 
for each subject was the difference between his 
preinspection and postinspection PSE. 
Procedure ; 
The drugs and the placebo were administered in 
identically appearing capsules and were taken orally 
with a draught of water, A double blind procedure was 
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adopted for administering drugs : an assistant 
administered the drugs or placebo without toiowing 
what each subject would receive. Testing was done 
one hour after administration, The latency periods 
of drugs were determined on the basis of pilot 
observations and were found to agree with that 
suggested by the Pharmaceutical Society of Great 
Britain CI968). 
Subjects were given no information about the 
nature of the drug at any stage. Before the 
administration of drug or placebo, however, each 
subject was individually told that the experimenter 
wanted to study the effect of a drug on behaviour 
related to some perceptxxal ( visual or kinesthetic 
as per requirement) task. He was also told that the 
drug was quite harmless and that its effect would 
generally last for a nfew hours. It was made 
distinctively clear that there was no compulsion for 
him to participate in the study and that he would not 
receive payment for acting as a subject. We appealed 
for cooperation, stating that by acting as a subject 
he would contribute to a study that might advance 
knowledge. Only those students who volunteered were 
accepted as subjects. The subjects were also requested 
to avoid alcohol and other strong drinks during the 
12 hours before the experiment. 
The experiment was conducted in the dark room 
and subjects were tested individually. The procedure 
was as follows : 
1. Visual ?i^^ral After-Effect : The subject was 
seated on an adjustable stool, at a distance of 100 cm 
from the apparatus, having the fixation point in the 
center, at the level of his eyes and was required to 
compare the two circles i.e., test figure and comparison 
figure, while fixating on the red point and the 
experimenter proceeded to adjust upto the point of 
subjective equality as reported by the subject, 
Four practice trials, two each in ascending and 
descending series were given ; 
Determination of Basal PSE : The subject was 
required to compare the test circle and comparison 
circle as described above and report when he considered 
them to be equal to each other, Four judgements, two 
each in ascending and descending series were made with 
two minute inter trial rest interval. 
Determination of Postinspection PSE; The inspection 
figure (as described in the apparatus section) was 
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presented for one minute, while the subject fixated 
at the red point without blinking the eyes. After 
the expiry of this period the inspection figure was 
replaced by the test figure alongwith the comparison 
figure and the subject then made a judgement as 
described above. Only one judgement was made after 
each satiation period. The I'SE was, however, based 
on four judgements, two each in ascending and 
descending series. Each satiation period was 
followed by a two minute rest interval. 
2. Kinesthetic Pigural After-Effect : The subject 
was seated on an adjustable stool, between two tables 
33 inches in height. Test and inspectioi^igures were 
placed on the right hand side and comparison figure 
on the left hand side ( Bourne & Beier, I96I; 
Costello, 1962). All the three figures were parallel 
to each other (Heinemann, I96I; Bakan & Thompson,1962; 
Satinder, I966; Gupta, 1974; Gupta & Kaur, 1978; 
Gupta & Jeet, 1979) and at the same level from the 
ground because the differences in levels may itself 
elicit the figural after-effect ( Nachmias, 1963). The 
test and comparison figures were 22 inches apart from 
each other. The inspection figure was three inches 
away from the test figure. 
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Each subject, tested individually and always 
blindfolded, was instructed to grip the outer edges 
of the comparison and test figures with the thumb and 
index finger of the left and right hand, respectively, 
and to report whether the comparison figure was 
smaller or bigger than the test figure. The experimenter 
then adjusted the comparison figure to the point at 
which the subject considered it equal in width to the 
test figure. 
Pour practice trials, two each in ascending and 
descending series were given ; 
Determination of Basal PSE : t^ was determined 
in the same manner as described above except that each 
trial was followed by a two minute inter trial rest 
interval. 
Determination of -Postinspection PSE : After four 
preinspection trials the test figure was replaced by a 
wider inspection figure (2.5 inches in width). The 
subject then traced the outer sides of this figure, 
using the thumb and forefinger of the right hand, for 
60 seconds at the rate of one movement per second 
(Klein & Krech, 1952; Nachmias, 1953; Bourne & Beier,196l; 
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Corah & Cohen, I96I; Satinder, I966; Gupta, 1974; 
Gupta & Kaux, 1978; Gupta & Jeet, 1979). 5)he 
movements were timed "by an electric m^etronome. The 
process of tracing the inspection figure, frequently 
known as the induction process, is assumed to produce 
changes in the nervous system that later affect the 
perception of width. The suhject was made to understand 
prior to the inspection period that the thximh and the 
fingers should remain in the same position throughout 
i„e., neither the fingers should bend either way (go 
up and down) nor the pressure exerted upon the inspection 
figure should vary. All these precautions were strictly 
observed throughout. 
After the inspection period was over, the subject 
was required to make a match/)f the test figure in the 
same manner, as mentioned above, but was again 
requested that he should not change the position of 
thumb and forefinger while gripping the test figure 
after inspection. Only one ;judgement was made after 
each inspection (satiation period) but the PSE was based 
on four judgements, two each in ascending and descending 
order. Each satiation period was followed by a two 
minute rest interval. 
C H A P T E R - I I I 
RESULTS 
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The predicted effect of one minute stimulation by a 
larger fi£:ure in place of standard is generally inferred 
to "be a displacement of the cerebral projection of the 
contours of the standard so as to make it seem relatively 
smaller. The figural after-effect appears as a change in 
the apparent size of the standard by the distorting effect. 
The extent of figural after-effect, in the present study, 
was meccured as preinduction PSE aiixus postinduction PSE. 
The values thus obtained for both visual and kinesthetic 
modalities were individually subjected to two-way analysis 
of variance with repeated measures on one of the variables 
i.e., drug treatments (Winer,1971). 
Before the figural after-effect scores (for both visual 
and kinesthetic modalities) were treated by analysis of 
variance, the data were tested for homogeneity of variance. 
The Cochran test indicated that the assvunption of homogeneity 
of variance v/as upheld & T both visual and kinesthetic FAE 
scores. 
Visual FiAural After-Effects: 
The resiilts of facotorial analysis of variance are 
reported in Table-2. The results indicate that the P-ratio 
for the treatment effect is highly significant (P /_ 0,001), 
The main effect of treatment was therefore, evaluated for 
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each of the personality groups by analysis of variance 
(Keppel,l975), the results are given in Table~3. The 
variance attributable to personality at each level of 
treatment was also analysed further by analysis of 
variance (Keppel,l973), the results are reported in 
Table-4. The mean scores of various personality and 
treatment groups are presented in Table-5. To minimize 
the probability of type I errors in so extensive a set 
of conparisons, subsequent analysis in regard to differences 
between various pairs of means for the various personality 
and drug treatment groups, was done by the Kewman Keuls 
test. The analysis revealed that the drxxg phenobarbitone 
significantly increased the size of visual FAE in all 
personality groups except E+E+ and N~E-, The increase was 
observed even for K+E+ and N-E-groups but it was not 
statistically significaiit. Similarly d-amphetamine also 
increased the PAE in all personality groups but the 
increases were nonsignificant in all cases. 
The mean visual FAE in various personality groups 
under the influence of eacli of the drug treatments is 
illustrated in Figs. 1-5. The figxires clearly indicate 
the relationship between personality and drug treatments 
in visual FAE. 
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The independent drug effect for each personality 
group was determined by subtracting the placebo mean from 
the corresponding drug treatment (phenobarbitone or 
d-araphetamine) mean. Such mean values are given in 
Table-6 and illustrated in Figs. 4-6. 
Kinesthetic Pi^ cural After-Effects : 
The analysis for the kinesthetic FAE was similar to 
that of the visual FAE. The siixamarized results are 
reported in Tables 7-11, and illustrated in Figs. 7-12, 
The Hewman Keuls test revealed that the drug 
phenobarbitone significantly increased the kinesthetic 
FAE onlj^  in the N+ and E+ groups of sub;iects (all other 
comparisons were nonsignificant). Similarly, increases 
observed under the influence of d~amphetamine were 
nonsignificant for all personality groups. 
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a!ABLE 2 
Results of analysis of variance : Visual PAE 
Source SS df MS P P 
Between Su'b.jects 2.1997 H 
Personality 0.3687 3 0.1229 1.8792 n.s. 
Neuroticism (N) 0.0001 1 0.0001 0.0015 n.s. 
Extraversion (E) 0.3462 1 0.3462 5.2936 0.05 
N X E 0.0224' 1 0.0224 0.3425 n.s. 
Subj . W. groups 1.8310 28 0.0654 
e r r o r (be tween) 
Within Sub.iects 2.7630 ^ 
Treatments (T) 0.6746 2 0.3373 9.4482 0,001 
P e r s o n a l i t y X T 0.0891 6 0.0149 0.4174 n . s . 
N X T 0.0503 2 0.0252 0.7059 n . s . 
E X T 0.0002 2 0.0001 0.0028 n . s . 
NX E X T 0.0386 2 0.0193 0.5406 n . s . 
T X Subj. W. groups 1.9995 56 0.0357 
error (within) 
Note; The SS due to N, E, and N X E are the breakdown of 
SS due to Personality; the N X T, E X T , and N X E X T 
interactions are the breakdown of Personality X T 
interaction. 
a?ABI.E 3 
Results of analysis of variance ; Drug treatments 
and v isua l PAE in various persona l i ty groups 
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Source SS df MS F 
effect i n N 
N 
N 
N 
N 
E 
E 
+ 
+ 
-
+ 
+ 
E+ 
E-
E+ 
E~ 
0.1219 2 0.06095 1.7073 n . s . 
0.2829 2 0.14U5 3.9622 0.025 
0.2620 2 0.13100 3.6695 0.05 
0.0969 2 0.04845 1.3571 n . s . 
0.3865 2 0.19325 5.4132 0.01 
0.3384 2 0.16920 4.7395 0.025 
0.3417 2 0.17085 4.7857 0.025 
0.3330 2 0.16650 4.6639 0.025 
Error 1.9995 56 0.03570 
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TABLE 4 
Results of analysis of variance i Personality 
and visual M E at each level of treatment 
Source 
Neuroticism, 
Extraversion and 
Placebo 
Phenobarbitone 
d-Amphetamine 
Neuroticism and 
Placebo 
Phenobarbit one 
d-Amphetamine 
Extraversion and 
Placebo 
Phenobarbitone 
d-Amphetamine 
SS 
0.17928 
0.13350 
0.14506 
0.0014 
0.0162 
0.0528 
0.1201 
0.1164 
0.1099 
df 
3 
3 
3 
1 
1 
1 
1 
1 
1 
MS 
0.05976 
0.04450 
0.04835 
0.0014 
0.0162 
0.0328 
0.1201 
0.1164 
0.1099 
P 
1.3105 
0.9759 
1.0603 
0.0307 
0.3553 
0.7193 
2.6338 
2.5526 
2.4101 
P 
n . s . 
n . s . 
n . s . 
n . s . 
n . s . 
n . s . 
n . s . 
n . s . 
n . s . 
Error 3.8303 84 0.04560 
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Table 3 
Means and SDs of visual PAE scores for various 
personality and drug treatment groups 
Personality 
group 
Neuro- Extra-
ticism version 
Placebo 
Drug treatments 
Phenobar-
b it one 
d-Amphe-
t amine 
N + E + 
E -
.2513(.2251) .4051C.3040) .3438C.2073) 
.1000(.1512) .5656C.1529) .2438C.1689) 
N E + 
E -
.2656C.1941) .5015(.296l) .2969(.2385) 
.1556(.1512) .2958(J912) .1625(.2104) 
* SD in parentheses 
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TABLE 6 
Means of independent drug effect for various 
personality groups : Visual FAE 
Personality group Drugs 
Neuroticism Extraversion PhenoTsarlDitone d-Amphetamine 
N + E + 
E -
N - E + 
E -
0.1718 
0.2656 
0.2357 
0.1382 
0.1125 
0.1438 
0.0313 
0.0069 
TABLE 7 
Results of analysis of variance : Kinesthetic PAE 
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Source 
Between Subjects 
Personal i ty 
Neuroticism (N) 
Extraversion (E) 
N X E 
Subj. W, groups 
e r ror ("between) 
Within Sub.iects 
Treatments (T) 
Personal i ty X T 
N X T 
E X T 
N X E X T 
T X Subj.W.groups 
e r ro r (wi th in) 
SS 
0.042267 
0.004811 
0.000641 
0.005876 
0.000294 
0.037456 
0.056520 
0.008482 
0.005485 
0.000914 
0.001080 
0.001491 
0.044555 
df 
11 
5 
1 
1 
1 
28 
6i 
2 
6 
2 
2 
2 
56 
MS 
0.001604 
0.000641 
0.005876 
0.000294 
Oi001558 
0.004241 
0,000581 
0.000457 
0.000540 
0.000746 
0.000792 
F 
1.1988 
0.4791 
2.8969 
0.2197 
5.5548 
0.7556 
0.5770 
0.6818 
0.9419 
P 
n^s . 
n . s . 
n . s . 
n . s . 
0.01 
n . s . 
n . s . 
n . s . 
n . s . 
Note: The SS due to N, E, and N X E are the breakdown of SS 
due to Personality; the N X T, E X T , and N X E X T 
interactions are the breakdown of Personality X T 
interaction. 
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TABLE 8 
Results of analysis of variance ; Drug treatments and 
kinesthetic FAE in various personality groups 
Source SS df MS F 
I 'reatment e f f ec t in K 
h 
N 
N 
N 
E 
E 
+ 
+ 
-
+ 
+ 
E+ 
E-
E+ 
E-
0.00293 2 0.001455 1.8497 n . s . 
0.00474 2 0,00k'^70 2.9924 0.1C 
0.00454 2 0.002170 2.7399 0.10 
0.00009 2 0.000045 0.0568 n . s . 
0.00720 2 0.003600 4.5455 0.025 
0.00220 2 0.001100 1.3889 n . s . 
0.00715 2 0.003575 4.5139 0.025 
0.00241 2 0.001205 1.525 n . s . 
Er ro r 0.04435 56 0.000792 
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TABLE 9 
Results of analysis of variance : Personality and 
kinesthetic PAE at each level of treatment 
Source 
Keuroticism, 
Extraversion and 
Placebo 
Phenobarbitone 
d~Amphetamine 
Neuroticism and 
Placebo 
Phenobarbitone 
d-Amphetamine 
Extraversion and 
Placebo 
Phenobarbitone 
d-Amphetamine 
SS 
0.0028 
0.0019 
0.0037 
0.0001 
0.0008 
0„0008 
0,0022 
0.0001 
0.0026 
df 
3 
3 
3 
1 
1 
1 
1 
1 
1 
MS 
0.00093 
0.00063 
0.00123 
0.00010 
0.00080 
0.00080 
0.00220 
0.00010 
0.00260 
F 
0.9588 
0.6495 
1.2680 
0.1031 
0.8247 
0.8247 
2.2680 
0,1031 
2.6804 
P 
n . s . 
U . S . 
n . s . 
n . s . 
n . s . 
n . s . 
n„s . 
n . s . 
n . s . 
Error 0.0818 84 0,00097 
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TABLE 10 
Means and SDs of kinesthetic PAE scores for various 
personality and dirig treatment groups 
I'erconality 
group 
Neuroti-
cism 
N • 
N -
Extra-
version 
E + 
E -
E • 
E -
flacebo 
.0368(.0167)* 
.0223(.0215) 
.0350( .0524) 
. 043 0(. 0283) 
Treatments 
Phenobar-
bitone 
.0638(.0325) 
.0543(.0404) 
. 067 5(. 0289) 
.0434C.0258) 
d-Amphe-
tamine 
.0519(.0405) 
.0273(.0369) 
.0549(.0324) 
.0434(.0294) 
* SD in parentheses. 
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TABLE 11 
Means of independent drug effect for various 
personality groups : Kinesthetic PAE 
Personality/ group 
Neuroticism Extraversion 
Drugs 
Phenobarbitone d-Araphetamine 
N • 
N -
E • 
E -
E • 
E -
0.0270 
0.0320 
0.0325 
0.0004 
0.0151 
0.0050 
0,0199 
0.0004 
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C H A P T E R - IV 
DISCUSSION Aim IMPLICATIOHS 
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The resiilts support Wertheimer's theorization 
that the PAE scores are l ikely to increase under the 
influence of both metabolic increasers (stimulants) 
and decreasers (depressants); the resul ts were, however, 
s t a t i s t i ca l ly significant only for the l a t t e r (P (_ 0,01), 
The resul ts also support Eysenck's assertion in regard 
to the depressant drug by showing that the size of FAE 
increases under the influence of phenobarbitone 
(P l_ 0.01); for the stimulant drug not only his 
assumption was not upheld but a reverse trend was also 
observed — FAE scores tended to increase. 
The finding that extraverts in comparison to 
introverts have larger visual FAE (P /_ 0,05, Table 2), 
i s also consistent with Eysenck's (1967a) theory; the 
resul ts for kinesthetic FAE, though s t a t i s t i c a l l y 
nonsignificant, are also in the similar direction 
(Tables 7» 10). Eysenck's theory of personality, based 
on a model of excitation and inhibition in the central 
nervous system, proposes that sat ia t ion is bui l t up 
more strongly and quickly and persis ts longer in 
extraverts than introver ts . If sa t ia t ion is assumed to 
be the basis of FAE ( Kohler, 1940; Kohler & Wallach, 
1944; Kohler & Dinnerstein, 1947)»then under equal 
conditions of stimulation, according to Eysenck's theory. 
c: 2 
PAE should develop quicker, appear more strongly and 
persist longer in extraverts than introverts. This 
hypothesis has proved difficult to test because of 
difficulties encountered in ensuring equal stimulation. 
Moreover, the amount of satiation thus produced may 
also he affected by drugs in a compensatory manner 
(Eysenck & Easterhrook, igSOa), and further complications, 
particularly for visual experiments, may also arise due 
to a possibility of iris size being affected by drugs, 
and thus changing the amount of light admitted by the 
eye (Eysenck & Easterbrook,1960c). 
Eysenck (1967a) also suggests that the neuroticism 
dimension of personality is not likely to exert its 
influence in normal subjects under unstressed and 
nonanxiety-provoking conditions, -tt is not surprising, 
therefore, if in the present study for both visual and 
kinesthetic FAE, a nonanxiety-provoking situation, 
neuroticism does not exert its influence (Tables 2, 4-
and 5 for visual FAE; Tables 7, 9 and 10 for kinesthetic 
FAE).* Janke (I964) in an extensive study on the 
interaction of neuroticism and psychological responses 
to tranquilizers (meprobamate, 400 mg; promazine, 50 
and 75 mg), sedatives (heptabarbital, 200 and 40O mg), 
a central stimulant (methylphenidate, 10 and 20 mg) and 
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a placebo, on various perceptual, cognitive and psychomotor 
tasks, found that the magnitude of the influence of 
neuroticism on drug effects was dependent on the type 
of tests or psychological functions; non-motor performance 
tests showed the least differential actions, Janke and 
Debus (1968) also hold a similar opinion and maintain 
that (a) experiments with unselected subjects frequently 
show no significant effects in tranquilizers and 
sedatives since non-neurotics and neurotics react in 
opposite ways, and (b) that tranquilizers elicit most 
typical effects in subjects with high neuroticism scores. 
About the role of situational factors in drug effects 
the authors assert that the action of tranquilizers and 
sedatives appears to be highly dependent on the absence 
or presence of stressors altering emotional factors. 
This interaction may be found in all areas of psychological 
functioning. Janke and Debus (I968) point out : 
"The main difference between "mental strain" and 
"normal" conditions is the subjective difficulty 
of the tasks. The tasks under normal conditions 
are of short duration and could be done without 
any considerable degree of mental effort. 
In conditions of mental strain the effects 
produced by the drugs are just the opposite to 
those in normal conditions:neurotic subjects are 
"atypical" reactors. Emotionally stable subjects 
react with slight emotional stabilization". 
(P.209). 
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In the case of low mental strain as pointed out 
"by Janice and Debus (I968), the tests are of short 
duration. Thus sedative characteristics do not disturb 
or threaten individual goals. On the other hand, the 
reduction of emotional tension and anxiety means a 
pleasant change of affects in neurotics. Thus the 
overall response is emotional stabilization. Activation 
or reduction of boredom seems to be a secondary effect 
resulting from a loss of extremely high emotional 
tension and unspecific arousal. Increased activation 
may be explained in terms of activation theory as a 
result of change to the optimal arousal level. In 
other words, with the reduction of excitement produced 
by a drug one moves over to a more favourable point on 
the inverted U-curve. 
High mental strain elicited by tasks of longer 
duration leads to feelings of tiredness connected with 
perception of impairment of performance. Under the 
special conditions of demanded achievement tiredness is 
subjectively inappropriate and disturbing. Thus the 
sedating tranquilizer effect means an tuiwanted stimulus 
constellation leading to negatively toned emotions. 
Eysenck (1967a, 1967b) also regards extraversion 
as the state of arousability; introver:^ s being 
characterized by high arousal and extraverts by poor 
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arousal. This view is also supported by Claridge 
(1967), Davies and Tune (1970), and Gray (1967,1970). 
Eysenck considers neuroticism to be analogous to 
drive (Spence, I964) and assumes that high scorers 
on this scale are characterized by higher drive 
than their counterparts, the low scorers. Probably 
arousability involves certain motivating properties 
(Gray, I967) and is in part related to performance 
in the same way as the relationship between drive and 
performance. Thus according to Eysenck (1967b) the 
four groups of subjects, in order of drive, are (from 
low to high) ;N-E+ (stable extraverts); N+E* (neurotic 
extraverts) and N-E- (stable introverts); and N+E-
(neurotic introverts). The results clearly reveal 
that the groups of subjects with high (N+E-) and low 
(N-E+) levels of initial drive have larger visual FAE 
under the influence of the depressant drug (P [_ 0,05 
in each case). The results were in the similar 
direction for the kinesthetic M E but were accepted at 
a rather low level of significance (P [_ 0.10 in each 
case). 
Hill, Belleville and Wikler (1957), lienert and 
Thorgerson (I96I), Diicker (1965), Idestrom and Cadenius 
C1963), Janke (I964), and Forth (I966) also demonstrate 
56 
that the motivational level of suhjeots is an 
important variahle in studies related to the 
behavioiiral effects of tranq^uilizers and sedatives. 
In the same context Janke and Debus (I968) also 
state that under the influence of sedatives 
improvement in performance is sometimes observed, 
and that the degree of improvejient becomes obviously 
greater when the subjects are under feed back 
conditions, that is, when they get information about 
their performance. The authors (Janke & Debus,1968) 
demonstrate that the effects become more pronounced 
when the subjects work in competitive groups. Hence 
the performance xmder the influence of sedatives and 
tranquilizers is likely to be modified by the subject's 
momentry motivational conditions. The matter becomes 
still more complex as there is obviously an interaction 
between motivation conditions and personality traits. 
The same situational background leads to different 
compensatory efforts depending on personality traits. 
Janke and Debus (I968) report a study where the effects 
of 4-00 mg of meprobamate, 50 and 75 mg of promazine, 
200 and 400 mg of heptabarbital, 10 and 20 mg of 
methylphenidate, and placebo were investigated on 
Diicker's (1949) konzetrations-Leistungstest (known as KLT)* 
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a complex serial addition test of high subjective 
difficulty (10-50 minutes), in stable (non-neurotic) 
and labile persons. The results showed significant 
decrement of performance under the influence of all 
drugs in non-neurotic persons; in labile person, 
however, only the high dose of barbiturate produced 
significant effects, McPeake and Dii«Iascio (I965) 
also reported differential effects of chlorpromazine 
(200 mg), secobarbital (100, 200 mg) and trifluoperazine 
(8, 16 mg) on a learning task in extraverted(comparable 
to non-xieurotic persons) and introverted groups of 
subjects; performance improved in the latter group 
and showed impairment in the former group. 
Similar type of arguments can be advanced for 
central stimulants like d-amphetamine. In accordance 
with Eysenck's (1967a) theory, this potent stimulant 
of the central nervous system was expected to decrease 
the size of FAE, and that the decrease was also 
expected to be differential in various personality 
groups; more pronounced in some groups and less marked 
in others. But surprisingly both visual and kinesthetic 
FAE scores, as compared to corresponding placebo 
condition, tended to increase in all personality groups 
under the influence of d-amphetamine; the increase was. 
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however, less, though nonsignificantly, in comparison 
to what it was under phenoharhitone, primarily a 
central depressant. The effects were also slightly 
more pronounced in certain personality groups 
(N • E - and N + E +). 
No significant interactions between personality 
and drvig treatment variables were found, although in 
terms of Sysenckian theory such relationships could 
not be ruled out. The failure to discover such 
significant interactions may be explained partly in 
terms of the above mentioned confounding factors and 
partly it may be due to the lack of optimum conditions 
for their occurrence, since only a single dose of each 
drug was used. Dose-response research designs (Janke 
& Debus, 1968) after taking into account the inter-and 
intraindividual sources of response variability, may 
be used to clarify the issues raised above. 
C H A P T E R - V 
SUMMARY 
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The main objective of this investigation was to 
study the effects of d-amphetamine (primarily a central 
stimulant) and phenobarbitone (primarily a central 
depressant) on the visual and kinesthetic figural 
after-effect scores of groups of people varying on the 
neuroticism and extraversion dimensions of personality. 
The hypotheses v;ere : 
1. Extraverts will have larger figural after-
effects (both visual and kinesthetic) than introverts; 
in relation to neuroticism no specific hypothesis is 
proposed and the objective is purely exploratory in 
nature. 
2. The interaction of personality and drtig 
treatments as envisaged by the Eysenckian theory and 
supported by a recent study (Gupta & Kaur, 1978) will be 
significant, suggesting thereby that the size of both 
visual and kinesthetic figural after-effect under the 
influence of d-amphetamine, primarily a central stimulant, 
will decrease for the extraverted group of subjects but 
will either increase or remain imchanged for the 
introverted group; for phenobarbitone which is primarily 
a central depressant the reverse is expected - an increase 
for the introverted group of subjects and a decrease or 
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no change for the extraverted group. For a possible 
interaction of neuroticism with drug treatments no 
apecifio hypothesis is proposed and the objective is 
purely exploratory in nature. Similarly no specific 
hypothesis is proposed for a possible three-way 
interaction among extraversion, neuroticism and drug 
treatments. 
Thirty-two male right handed students between 
20-50 years acted as subjects. They were selected out 
of a sample of 600 post-graduate students of Punjab 
University, Chandigarh, on the basis of their neuroticism 
and extraversion scores according to a procedure adopted 
for 'zone analysis' (Eysenck, 1967a). The subjects were 
classified into foixr groups, each consisting of 8 subjects 
who were repeatedly tested under the influence of each 
of the three treatments (d-amphetamine, 10 mg; phenobarbitone, 
100 mg; placebo) administered randomly at an interval 
of 8-10 days. Each subject provided data for both 
•S'isual and kinesthetic figxiral after-effects. Thus, the 
drug treatments was the repeated measures variable while 
the personality was a non-repeated one. The double blind 
procedure was used for drug administration. The equipment 
for both visual and kinesthetic figural after-effects was 
devised by late Professor S.D.Singh (Professor Singh jtist 
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prior to his death in June, I979 was working as Head of 
the Department of Psychology, Meerut University, Meerut). 
The desi£cn for the measurement of figural after-
effects involved the estahlishment of two points of 
subjective equality; a preinduction PSE which served as 
a control measure, and a postinduction PSE after an 
inspection period of 60 seconds (each PSE was based upon 
four judgements). The difference between the two PSEs 
(preinduction PSE minus pestinduction PSE) was the 
measure of figural after-effect. 
The data were analysed by two-and three way 
analysis of variance with repeated measures on one of 
the variables namely drug treatments, and the Newman 
Keiils test. 
The major findings are as under : 
Visual Pigural After-Effects : 
i) Extraverts have larger visual FAE than their 
counterparts, the introverts. 
ii) Neuroticism is unrelated to visual PAE i.e., 
there are no differences between the mean scores of 
labile (N+) and stable (N-) groups of subjects. 
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iii) Groups of sulDjects varying in terms of 
drive (according to Eysenckian theory) do not significantly 
differ with one another in visual FAE. 
iv) In general d-amphetamine and phenobarhitone, 
as compared to placebo, increase the size of visual M E 
although the increase is more pronounced and statistically 
significant only for the latter dmg. 
v) Phenobarbitone significantly increases the 
M E scores of all personality groups except those with 
moderate levels of initial drive (in terms of Eysenckian 
theory) i.e., N+E+ and N-E-. Similarly d-amphetamine 
also tends to increase the M E scores of all personality 
groups but such increases are nonsignificant. 
vi) The interactions of personality and drug 
treatments do not occur in visual M E . 
Kinesthetic Figural After-Effect : 
vii) Personality is not a significant variable for 
kinesthetic M E . 
viii) Phenobarbitone in an overall way increases 
the extent of kinesthetic FAE but the subsequent analysis 
shows that the increase is statistically significant for 
the labile (N+), and extraverted (E+) groups of subjects only, 
ix) The interactions of personality and drug 
treatments do not occur in kinesthetic M E . 
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